Secretion of hexosaminidase isozymes by Tetrahymena.
Tetrahymena pyriformis strain HSM secrete large quantities of lysosomal acid hydrolases into the medium. The finding that 2 isozymes of beta-N-acetylhexosaminidase (2-acetamido-2-deoxy-beta-D-glucoside acetamidodeoxyglucohydrolase; EC 3.2.1.30) could be resolved by DEAE ion exchange chromatography and of possible differences between the secreted mixture and the intralysosomal hexosaminidase activity suggested that Tetrahymena might prove useful for studies of the control of lysosomal hydrolase isozyme secretion. In the present paper, we report a considerable purification of these isozymes and describe a number of their kinetic properties. Four isozymes were isolated into 2 major forms, A1 and B1, and 2 minor forms, A2 and B2, which were similar to the respective major forms in all kinetic properties tested. Hexosaminidase B1 has a molecular weight of approximately 93,000 daltons and is inhibited by high concentrations of p-nitrophenyl-N-acetyl-beta-D-glucosaminide. The inhibition is reversed by ethanol. Hexosaminidase B1 has a molecular weight of approximately 93,000 daltons and is inhibited by high concentrations of p-nitrophenyl-N-acetyl-beta-D-glucosaminide. The inhibition is reversed by ethanol. Hexosaminidase A1 has a molecular weight of approximately 170,000 and is not inhibited by high concentrations of substrate. The A forms are relatively less active against p-nitrophenyl-N-acetyl-beta-D-galactosaminide than the B forms. Neither hexosaminidases A1 or B1 has any endo-beta-N-acetylhexosaminidase activity. Comparison of the properties of the 2 major isozymes suggested that measurements of activity obtained under different assay conditions could be used to quantitate the amount of each isozyme in a mixture of the two. Log- and early stationary-phase cells secrete approximately 20% of isozyme A and 80% of isozyme B into the medium or into a dilute salt solution. With increasing culture age the fraction of isozyme A secreted rises to over 90%. Supplementation of the proteose-peptone growth medium with glucose causes a decrease in total hexosaminidase subsequently secreted but with no change in proportion of each isozyme. Cells suspended in a dilute salt solution containing 0.1 mM L-propranolol secrete slightly more isozyme A than do control cells suspended without L-propranolol. Phenoxybenzamine (0.2 mM) causes a slight decrease in the proportion of isozyme A released.